Phonon bath, T 0 The resonator is terminated at both ends by 2+2 interdigital coupling capacitors with a finger length of 100 µm, and finger width and separation of 5 µm. The loaded quality factor of the first resonance peak is 4.4 × 10 4 . We also measured a sample without coupling capacitors (black), i.e., a continuous transmission line with otherwise identical structure. The transmission coefficients are normalized with the approximate attenuation in the connectors and cables outside the sample. The resonator and the transmission line are fabricated out of Nb and they are measured at 4.2 K.
Supplementery Table 1 : Simulation parameters for Sample A1. Sample dimensions are based on the actual sample, I th,A and I th,B are externally controlled, ∆, γ and resistances are extracted from independent current-voltage characteristics, ρ assumes a typical value for evaporated Al, L l is calculated analytically 1, 2 , C l is based on a finite-element simulation, P leak,A and P leak,B are obtained from island temperature saturation at low phonon bath temperatures in Supplementary Fig. 2 , α is extracted from the control sample, β is obtained from the nonideal cooling power of the NIS junctions, Ω AR and Ω BR are the actual volumes multiplied by 2 to account also for the quasiparticle recombination in the superconductors, and T satur and T const are fitting parameters assuming realistic values. Normal state junction resistance R T 15.5 kΩ
